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is claimed is : 

A methodXfor screening neural system defects in a mammal, 
said me thoci comprising: 

(A) providing chromosomal material from said human; 

(B) detectingNa modification of the NAP1L2 gene in the 
chromosomal Vnaterial, wherein said modification is 
selected from\a) substitution, b) deletion, c) 
frame-shift, dAinsertion aberent or e) altered 
epigenetic controV; that causes a loss of biological 
function in the NAB1L2 gene; and 

(C) correlating the modification of said gene with a 
potential for a neuralXsystem defect. 

A method according to claim 1 wkere the said screening of 
neural system defects concerns a human being. 

The method of claim 1, wherein said modification in the . 
NAP1L2 gene is detected by hybridization with a labeled 
probe. \ 

The method of claim L-^wherein said probe is a oligo- 
nucleotide probe of ^§E^^ID NO: 3. 




A method ofi^ claim 1, wherein said modification is 
detected by 

(A) amplification of the chromosomal material using PCR; 

(B) sequencing s\id material to detect the modification 
of the nucleotide sequence; and 

(C) correlating the rfcodif ication of said gene with a 
potential for neural system defects. 

A method for screening neural system defects in a human, 
said method comprising: \ ' 1 

(A) providing biological materYal from said human; 

(B) detecting the absence, inappropriate, or modified 
expression of NAP1L2 gene proauct using labeled 
antibodies to said gene product;\ and 

(C) correlating said absence, inappropriate , or modified 
expression with a potential for neurasj. system 
defects . 

The method of claim 5, wherein the said antibodies are 
polyclonal . 



The method of/oJLmim 5, wherein the said antibodies are v 
monoclonal. \ 




A method of any one d^ claims 1 to 8, wherein the neural 
system defect results f^om a failure of or incomplete 
neural tube closure. 

10. A method of claim 9, wherein said incomplete neural tube 
closure results in spina bifida. 

11. The method of any one of claims 1 to 8, wherein the 

\ ' 

neural system defect results from inappropriate control 

of nucleos\me activity in neurons. 

12. The method of ^ny one of claims 1 to 8, wherein the 
neural system defect results from inappropriate control 
of the cell cycle\in neurons. 

13. The method of any on^e of claims 1 to 7, wherein the 
neural system defect Vesults from inappropriate 
differentiation of neuions. 

14. The method of any one of Vlaims 1 to 7, wherein the 
neural system defect results from inappropriate 
maintenance of neurons. 



.5. A recombinant polynucleotide \pmprising a nucleotide 
sequence, wherein said sequenceN^ncludes at least one 



modification of theN^APlL2 gene, wherein said 
modification is selectebVf rom a) substitution, b) 
deletion, c) frame-shift, dV insertion, or e) site- 
directed mutagensis that causes^ loss of biological 
function in the NAP1L2 gene. 

. I 

A recombinant polynucleotide comprising a nucleotide 
sequence including at least the NAP1L2 gene and its 

; 

promoter included in SEQ ID NO: 4. 

The polynucleotide^^ claim 15 or 16, wherein said 
polynucleotide is a chromosome or a part of it of a 
neural cell. 

A neural cell containing the polynucleotide of claim 17. 

The neural\cell of claim 18, wherein the cell is derived 
from an immoVtal cell line, such as embryonic stem cells, 
neuronal cell line, or tumor derived cell line. 

The neural cell of olaim 18, wherein the NAP1L2 gene is 
under control of a neural -specific promoter, such as 
nestin, other neuronal members, and inducible promoters. 



The neural cell of_lclaim 17 or 19, wherein the neural 
cell is from a woM^V-cvype animal. 



The neural cell of c\aim 18, 20, or 21, wherein the 
NAP1L2 gene is modified^ wherein said modification is 
selected from a) substitution, b) deletion, c) frame- 
shift, d) insertion, or e) sire-directed mutagenesis that 
causes a loss of biological funct\pn in the NAP1L2 gene. 

The neural cell oV"Xlaim 18, 20, or 21, wherein the 
NAP1L2 gene is alije^e^i through a naturally occurring 
mutation . 

A polynucleo'tideXcomprising the promoter of the NAP1L2 
gene in SEQ ID NO:4\or a polynucleotide hybridizing 
under stringent conditio^ with SEQ ID NO: 4, or at least 
20 nucleotides of said SEQ \nO: 4. 

A vector containing the polynucleotide of claim 24. 



A method of making a\recombinant neural cell comprising: 

(A) providing a neural\ell; 

(B) modifying a NAP1L2 genV or the promoter of the 
NAP1L2 gene in the neural\ell, wherein said 
modification is selected from substitution, 



b) Wletion, c) frame-shift, and d) insertion that 
causes a loss of biological function in the gene; 
and 

(C) selecting modified cells. 



A method of screwing for therapeutic compounds 
comprising : 

(A) providing a celkof any one of claims 18 to 23; 

(B) introducing to th\ cell a compound to be screened; 
and 

(C) correlating change in\the proliferation of cells 
with the activity of tn>e compound. 

A method of screening for therapeutic compounds 
comprising : 

(A) providing a transgenic knockout animal containing 
the human NAP1L2 gene in its chromosomes. 

(B) introducing to the animal a compound to be screened; 
and 

(C) correlating a change in the development and 
maturation of the nervous system with thN= activity 
of the compound. 



A method for screening neural system defects in a mouse, 
said method compi 

(A) providing chromosomal material from said mouse; 



(B) detecting a modification of the Napll2 gene in the 
chromosomal material, wherein said modification is 
selected from a) substitution, b) deletion, c) 
framfe-shift, or d) insertion that causes a loss of 
biological function in the Napll2 gene; 

(C) correlating the modification of said gene with a 
potentiay. for a neural system defect. 

30. A method for screening neural system defects in a mouse, 
said method compVising: 

.(A) providing biblogical material from said mouse; 

(B) detecting the\absence, inappropriate, or modified 
expression of hs^l^b2 gene product using labeled 
antibodies to $a\id jzfene product; and 

(C) correlating said ^bsel^ce or inappropriate expression 
with a potential f&r neural system defects. 

31. A recombinant polynucleot iAde comprising a nucleotide 
sequence, wherein said sequence includes at least one 
modification of the Napll2 dene, wherein said 
modification is selected froila a) substitution, b) 
deletion, c) frame-shift, d) insertion, or e) site- 
directed mutagenesis that causes a loss of biological 
function in the Napll2 gene. 



32. A polynucleotide comprising the promoter of the Napll2 
gene in SEQ ID N0:1, ^pa polynucleotide hybridizing 
under stringent condi(tio)A with SEQ ID NO: 1, or at least 
20 nucleotides of said SEQ\TD NO: 1. 

33. A vector containing the nucleic acid molecule of claim 
32. 



34. A recombinant neural celJ\comprising a vector comprising 
the Napll2 gene. 

35. The neural cell of claim 34, wherein the Napll2 gene is 
under control of a neural-specif io. promoter , such as 
nestin or other neuronal genes or inducible promoters. 

36. A recombinant neural cell of claim 35, Wherein the Napll2 
gene of the native cell is modified, wherein said 
modification is selected from a) substitution, b) 
deletion, c) frame-shift, d) insertion, or e)\ site- 
directed mutagenesis that causes a loss of biological 
function in the Napll2 gene. 
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A method of screening for therapeutic compounds 
comprising : 

(A) providing a oell containing a polynucleotide 
according to cJuaim 32; 

(B) introducing to the\cell a compound to be screened; 
and 

(C) correlating change in £tae proliferation of the cell 
with the activity of the compound. 



38. The method of claim 37, wherein said change in 

proliferating cells is a control of cancer of neural 
cells. 



1 39 - Use of therapeutic comptsunds obtained by the method 

according to claim 27 for increasing the expression of 
NAP1L2 gene in tumoral human n\ural cells or for 
decreasing the expression of NAP1&2 gene in human neural 
cells afflicted by a degenerating dikease. 



40. An eukaryotic cell containing the insert comprised in the 
plasmid pBPXl or pBPX2 or pBPX3 or polynucleotide 
hybridizing under stringent conditions with the said 
insert . 



/41. A plasmid consisting inNthe deposit made at C.N. CM. 
under the Accession Number\l-24 63 . 

42. A plasmid consisting in the deposit made at C.N. CM. 
under the Accession Number 1-2464. 

43. A plasmid consistingyi>n the deposit made at C.N. CM. 
under the Accession tAmAer 1-2465. 

44. A plasmid consisting in rhe deposit made at C.N. CM. 
under the Accession Number V-24 66 . 



45. A polynucleotide containing the sequence SEQ ID NO: 6 
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(SEQ ID NO. 6) 

Genomic sequence BPX human 



2.. t agt.acaa.«««aa. t «gg^ 

4. caMtacacucctaatag.twaccat tc 

5. aaacgtutgatttctaagaaua^ 

B.flcc.tc«ecttKtcc^^^ 

iracaaaagSr^ 

l^aactaqaggacgaggaggaggtggatgaaccagccaLgtragagagcctgggaaggtgagc 

^' ^^aataatt^actggctc^gt t tgtcagtcactacatcgcagcaaatgagattagag^tagttgtgggagggaag 
^gaggtgacgc^ 

ir?c??gLgLaLgctgc^gcggag g aggrctgcccactgca g ccc t ctgcagtctccggc C ccctcctgcagga egg 
^tcwcgcagccgt^^ 

Tr^coa-aaaccttttcctctgaaagtttggtctcccgatccccfftffgtagccaccttaggcgcccacggtccct.gaoaa 

2 ? ^qqq^a^c ATCTGGAGCGCGGTGAAGATGCCGCTGCTGGGCTTGGAG AC GATGGGAAGTGCGGTGAAGAAGCTGCCGCTG 

2 2 G^CT^GGGGAAGAAGGGGAAAACGGTGAAGAT ACTGCTGCTGGGTCCGGGG AAGATGGGAAAAAAGGTGGCGATACTGAT 

0 3 ' GAGGACTC i^GAGGCAGACCGTCCAAAAGGACTTATCGGTTATGTTTTAGATACAGACTTTGTTGAAAGTCTACCTGTGAA 
"> £ ' i.GT T AAGT AC C GTGTC 1 ^ AGCC C TTAAAAAGCTTC AAAC TAGAGC GGC C A ATTT AG AATC C A AATTC C TG AG GG AATTTC 
o 5 ' \^GACA^TGAJ^GAAAGTTTGCTGAAATGTACCAACCCTTACTGGAAAAAAGACGTCAGATCATCAATGCAATCTATGAA 

2 6 ' CCTAC AGAAGAGGAATGTGAATATAAATCAGACTCTGAGGACTGTGATGATGAGGAAATGTGTCATGAAGAG ATGTATGG 
2"' TAATGAGGAGGGTATGGTACATGAATATGTGGATGAGGACGATGGTTATGAGGACTATTATTATGATTATGCTGTGGAAG 
0 S ' aGG/*GGAGGAGGAGGAGGAGGAGGACGACATTGAGGCTACTGGAGAAGAGAATAAAGAAGAGGAGGATCCTAAGGGAATT 

3 0 GC^CCTGACAGATATTAAAGITAAGCTTTCAGATCCTGGCGAGCCCCTCAGTTTCACACTAGAATTTCACTTCAAACCCA 
3 " ATG ^ T ATTTC AAAAATGaGTTGTTGAC AAAGAC C TAT G T GC T G AAGTC AAAGCTAGC AT ATTATG ATCC C C ATC CCTAT 
~ ^GGGG^C^GCGATTG a .GTATTCCACAGGCTGTGAGATAGATTGGAATGAAGGAAAGAATGTCACTTTGAAAACCATCAA 

3 3 " g'aagaaacagaaacatcggatctggggaacaatccgaactgtaactgaagattttcccaaggattcatttttcajvttti't 

34 o CTC ^cCTCATGGAATCACCTCAAATGGAAGGGATGGAAATGATGArrTTTTACTTGG:CACAATTTACGTACTTACATA 
3 5 ' ATTCCAAGATCAGTATTATTTTTCTCAGGTGATGCACTGGAATCTCAGCAGGAGGGGGTAGTTAGAGAAGTTAATGATGC 
3 6 \ AATTTATGACAAAATTATTTATGATAATTGGATGGCTGCAATTGAGGAACTTAAAGCTTGTTGC AAAAACCTTGAGGCAT 
37 .TAGTAGAAGACATTGATCGTTAGAGCagagtatacacggcccngaaascaactgccctagatatagttacccaaggtaca 

38. agaagccctgtgtt:ctgcattttgctrtigtagT:gttagtcaaaacatatgctccaaaaat:acaagaaaagttcaaaaact 

39. aactaac^tgaccttgagctttagt:agtagaatgttctcaGgaaatgcacact:gcggtaaazgatttaaaacactagtat 

40. agcgt:tgtgtagcttaatccttctgaagtcttt:ctgccatgtagctactaacctgzggcLacgaaatgatcagaaatgct 

41. aagtgagaccaatatttgtctggaaaaaaaatic-cgggaaacaacccaagggcLr.ccgccgtcgtcgt:ct:tcctCt:ttct 

42 . acttttgtttactLagtcctttagctagcggacttaatcttg-tgcgcccgcttcattctgcaataacaatgcagcagaa 

43 . tctaaaacttggatgcttaagaggcctgcacatagataagaattccacgcaaaactacattcatugLtaacaacagcttg 

44. tccacaggctcttgtatcttatgtaacrgtgatiaaacaatgaaaacrtag- ^acattgagg- tattgttcgccggtgaag 

45. tgtcagtcacagtattttcaaaagtttgcacacatcgttctgcgtaat-gtgtaagccataattacagtgttitaattctc 

46. ttttcctactacatcattcattgaaagcgatcactctaccatttrgaaaagacatttcgtgttctttcaccgcaaaataa 

47 . aaagaacaaaaatttcaga 
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J6. The polynucleotide of claim 24, wherein said 

polynucleotide furthe>r comprises an heterologous amino 
acid sequence coding for\an heterologous polypeptide 
under the control of NAP1 L2 ipxomoter . 

47. A vector containing the polynucleotide of claim 46. 

48. A neural cell containing the polynucleotide of claim 46. 



49. A process for targeted expression of a polypeptide in a 
neural cell wherein said neural cell is a cell according 
to claim 48. 

50. The polynucleotide of claim 32, wherein said 
polynucleotide fVrther comprises an heterologous amino 
acid sequence coding for an heterologous polypeptide 
under the control on Napll2 promoter 

51. A vector containing thfe~~>plynucleot ide of claim 50. 




52. A neural cell containing V: ne polynucleotide of claim 50. 

53. A process for the targeted expression of a polypeptide in 
a neural cell wherein said neu\al cell is a cell 
according to claim 52 . 



